Identification of the N- and C-terminal substrate binding segments of ferredoxin-NADP+ reductase by NMR.
Ferredoxin-NADP(+) reductase (FNR) catalyzes the reduction of NADP(+) through the formation of an electron transfer complex with ferredoxin. To gain insight into the interaction of this enzyme with substrates at both ends of the polypeptide chain, we performed NMR analyses of a 314-residue maize leaf FNR with a nearly complete assignment of the backbone resonances. The chemical shift perturbation upon formation of the complex indicated that a flexible N-terminal region of FNR contributed to the interaction with maize ferredoxin, and an analysis of N-terminally truncated mutants of FNR confirmed the importance of this region for the binding of ferredoxin. Comparison between the spectra of FNR in the NADP(+)- and inhibitor-bound states also revealed that the nicotinamide moiety of NADP(+) was accessible to the C-terminal Tyr314. We propose that the formation of the catalytic competent complex of FNR and substrates is achieved through the interaction of the N- and C-terminal segments with ferredoxin and NADP(+), respectively. Since the ends of the polypeptide chain act as flexible regions of proteins, they may contribute to the search of a larger space for a binding partner and to the opening of active sites.